Objective: To provide an estimate of the risk of recent acute respiratory tract infection (ARI) and diarrhea among children 5 years and younger based on recent violence against their mothers. Participants: A total of 1592 women currently married, with at least 1 child 5 years of age or younger, each living with her husband and child(ren).
D
ESPITE SUBSTANTIAL IMprovements during the past decade, 1 Bangladesh remains a leader in childhood mortality, with a mortality rate in those younger than 5 years of 77 per 1000 live births, 2 and diarrhea and acute respiratory tract infection (ARI) constituting the leading causes of such deaths. [1] [2] [3] [4] Violence against mothers by their husbands is a factor hypothesized to relate directly and indirectly to the poor health of young children via exposure to violence, the incapacitation of mothers, and direct mistreatment and neglect of children. [5] [6] [7] Specific mechanisms for these hypothesized relationships include immunosuppression based on stress-related trauma associated with both exposure to violence against a parent [8] [9] [10] [11] [12] and direct violence, injury, and mistreatment of children from fathers who abuse their female partners, 13 as well as depression and reduced parenting capacity among abused women. 14, 15 Extensive research has documented both high rates of intimate partner violence (IPV; 22%-48%) among South Asian women of childbearing age 6, [15] [16] [17] [18] [19] [20] [21] [22] [23] and the relationship of these IPV experiences to miscarriage 5, 7, 24 and fetal and infant death. 5, [25] [26] [27] [28] Although such evidence supports the consideration of IPV as a highpriority maternal and child health concern within the region, few studies have assessed the relationship between maternal experiences of IPV and major sources of child mortality.
A recent study 29 conducted among women within 1 district of Uganda found support for the hypothesis that the history of women subjected to IPV from their husbands predicts the poor health of their children. Within South Asia, a recent in-vestigation 30 indicates that family members in Indian households in which women are abused by their husbands, including the children of those women, are more likely to have asthma. A similar study 31 found that young children of Indian women recently abused by a family member were more likely to exhibit a subset of indicators of malnutrition. However, the relationship between maternal experiences of IPV and the leading causes of mortality among young children in South Asia, ARI and diarrhea, 32 remain to be studied. This lack of study has limited our understanding of the extent to which childhood morbidity may be affected by the violence of husbands against their wives, which is the most likely mechanism in operation in previously observed relations of maternal experiences of IPV and childhood mortality. 5, [25] [26] [27] [28] The present study builds on previous research by the use of a nationally representative sample at high risk for both IPV and childhood morbidity, married Bangladeshi mothers of children aged 5 years and younger, to assess both exposure to IPV among this population and the relationship of such violence to major sources of child morbidity and mortality. Specifically, the present analyses provide (1) estimates of past-year IPV among married Bangladeshi mothers of children aged 5 years and younger and (2) the risk of recent ARI and diarrhea among children aged 5 years and younger based on the IPV experiences of their mothers in the past year.
METHODS

STUDY SAMPLE
The present study used the 2004 Bangladesh Demographic Health Survey (BDHS), conducted by the National Institute for Population Research and Training of the Ministry of Health and Family Welfare of Bangladesh from January 1 to May 31, 2004 . The BDHS sample was drawn from all Bangladeshi adults who reside in private dwellings. A stratified, multistage cluster sample of 361 primary sampling units, 122 in urban areas and 239 in rural areas, was constructed. Of the 11 601 women deemed eligible to participate in the survey, 11 440 participated (98.6% response rate). After the development of the sampling frame for the questionnaire given to women, 50% of selected households were systematically targeted for implementation of the questionnaire given to men. One man between 15 and 54 years of age was chosen at random from each of these households. Of 4490 eligible men identified, 4297 participated (95.7% response rate). Details of data collection and management procedures are described elsewhere. 33 Observations from data collected from men were matched to those from their wives, and a merged data set of husband-wife dyads was created. For purposes of the present analyses, only those women currently married, with at least 1 child aged 5 years or younger, and living with both their husband and their child(ren) were included (N=1592).
MAIN OUTCOME MEASURES
The BDHS questionnaire was drafted in English and then translated into Bangla, the national language of Bangladesh. All variables were assessed via self-report, with the exception of household wealth. Demographics (age and education level) were assessed via single items. A relative index of household wealth was calculated based on interviewer-observed assets, including ownership of consumer items and the characteristics of the dwelling place; individual household wealth scores were grouped by quintile, with 1 indicating the poorest and 5 indicating the wealthiest 20% of households. Perpetration by the husband of IPV in the year prior to the survey was assessed via 6 items included in the survey given to the men. A positive response to any 1 of the following questions indicated IPV perpetration: "In the past year, have you ever pushed or shaken your wife or thrown something at her," "slapped her or twisted her arm," "punched her with your fist or something that could hurt her," "kicked her or dragged her," "tried to strangle her or kill her by burning her," or "physically forced her to have sexual intercourse even when she didn't want to?" These assessments were recoded to create a dichotomous variable that reflected any experiences of IPV in the past year (ie, the endorsement by the husband of participation in Ն1 IPV perpetration assessment) compared with no IPV (ie, the rejection by the husband of participation in all IPV perpetration assessments). For the purposes of the present study, IPV perpetration by men was equated to the IPV experience among the wives of these men.
Child health outcomes were assessed via responses to the BDHS questionnaire given to women. For each child aged 5 years or younger, women indicated whether the child had been ill with fever, ill with a cough, breathing with short rapid breaths, and/or ill with diarrhea in the 2 weeks prior to the survey. Consistent with the most common symptoms, 33 ARI was defined as report of cough, fever, and breathing with short rapid breaths reported for the same child. Both the ARI and diarrhea assessments were recoded into dichotomous variables, which indicated the presence of each of these outcomes among any of their children in the past 2 weeks, with data from women that reported no such morbidities among their young children serving as the referent group for each variable.
Three variables were constructed to adjust for potential confounding by environmental factors. A single dichotomous household sanitation variable was created based on 2 items that reflected the household drinking water source and type of toilet facility. Respondents who indicated both that their water source consisted of piped-in or tube-delivered well water and that their toilet facility was a modern toilet or septic tank were classified as having sanitary water and facilities. To adjust for potential confounding by cooking fuel, a single item that assessed the type of cooking fuel was recoded into a dichotomous variable that reflected biomass fuel (eg, crop residue or wood) and charcoal compared with electricity, kerosene, and liquid natural gas. Finally, because household crowdedness is seen to contribute to an increased likelihood of infection and transmission of both ARI and diarrhea, 34,35 the number of persons per household was also considered. Data collection procedures for the BDHS were approved by the ORC Macro Institutional Review Board; analyses of these data were exempted from the Harvard School of Public Health institutional review board review based on the anonymous nature of the database.
STATISTICAL ANALYSES
Prevalence estimates for experience of past-year IPV were calculated for the total sample of married Bangladeshi women with children aged 5 years and younger who were living with them and by demographic characteristics. Prevalence estimates for ARI and diarrhea within the past 2 weeks were calculated for the total sample and based on maternal experience of IPV within the past year. Differences were assessed viaintervals (CIs) for the association of IPV with child morbidity outcomes, with the use of data from respondents who experienced no past-year IPV as the referent group. Models were adjusted for a set of demographic characteristics determined a priori, specifically, maternal age, education level, wealth category, and urban vs rural residence. Because the structure of the present data set necessitated analyses at the mother level rather than the child level, analyses were also adjusted for the number of children younger than 5 years in each household to account for differences in the likelihood of the incidence of infection based on the number of young children per female respondent. Furthermore, because children younger than 2 years are more likely than children older than 2 years to become infected with ARI and diarrhea, [36] [37] [38] [39] a variable was constructed to reflect the presence of children younger than 2 years and was entered into all models. To account for potential environmental confounders, diarrhea-related analyses were adjusted for sanitation status (ie, household drinking water source and type of toilet facility), ARI-related analyses were adjusted for type of cooking fuel, and all analyses were adjusted for household crowdedness. All analyses were weighted, and a commercially available software program (Stata, version 9; StataCorp, College Station, Texas) was used for all analyses to account for the complex sampling design of the BDHS.
RESULTS
A total of 1592 currently married women with a child 5 years of age or younger and living with their husband and child(ren) were selected for inclusion in the current analyses. Past-year prevalence of IPV and demographic associations are given in Table 1 . More than 2 of 5 married Bangladeshi mothers (42.4%) with at least 1 child aged 5 years or younger experienced IPV from their husbands in the year prior to the survey. The 2 analyses revealed several significant differences in the prevalence of IPV across demographic groups. Specifically, younger mothers were more likely to experience IPV, and higher levels of maternal education, specifically secondary and higher education, appeared to be protective against IPV. Mothers of very young children (ie, those Յ2 years of age) were more likely to be abused by husbands than mothers with children aged 3 through 5 years, and women living in smaller households (3-4 persons) were at higher risk for IPV relative to women living in larger households. Notably, no differences in past-year IPV experiences were detected across urban or rural residence or wealth categories. Mothers who resided in homes with no sanitary water and/or no latrine were more likely to have experienced IPV in the past year; no differences were detected based on type of cooking fuel. The prevalence of ARI and diarrhea and the relationships of these morbidities with past-year IPV are given in Table 2 . Approximately 1 of 6 mothers (16.0%) in the sample reported that 1 of their young children had been sick with an illness that met the criteria for ARI within the past 2 weeks. Mothers who experienced IPV in the past year were more likely to report recent child ARI compared with those who had not experienced IPV (19.2% vs 13.7%; P=.008). Recent diarrhea in young children was reported by approximately 1 of 10 women (9.3%), with those who experienced IPV more likely to report this illness among their children compared with mothers who did not experience IPV (11.6% vs 7.6%; P=.001).
In logistic regression analyses adjusted for maternal age, education level, household wealth, urban vs rural status, household size, number of children younger than 5 years, presence of children aged 2 years or younger, and relevant environmental factors, Bangladeshi mothers who experienced IPV in the previous year continued to be at increased risk for having a child aged 5 years or younger experience illness that met the criteria for ARI (adjusted OR, 1.37; 95% CI, 1.03-1.83) and diarrhea (adjusted OR, 1.65; 95% CI, 1.15-2.38) within the 2 weeks prior to the survey.
COMMENT
Current findings indicate that large numbers of married Bangladeshi women with young children experience IPV, with this violence occurring in more than 2 in 5 such households each year. This high past-year prevalence is consistent with recent work conducted among married Bangladeshi women 16 and illustrates the alarming extent to which young children are exposed to IPV in their earliest stages of development. Moreover, currently identified associations of maternal experiences of IPV with 2 leading causes of childhood mortality (ARI and diarrhea) in Bangladesh and worldwide [1] [2] [3] [4] strongly suggest that this violence threatens not only the health and well-being of women but also that of their young children. Importantly, because the present analyses were adjusted for potential confounders, these effects persist after consideration of socioeconomic status (eg, poverty), household characteristics, and environmental factors (eg, sanitation).
Findings from this first nationally representative examination of leading childhood morbidities and maternal experiences of IPV build on previous work that demonstrates a range of negative health consequences to women who experience IPV [40] [41] [42] and of compromised child health outcomes based on exposure to IPV. 10, 29 Currently identified associations of IPV with childhood ARI and diarrhea provide a critical context for the elevated rates of infant and early childhood deaths demonstrated in prior work [25] [26] [27] [28] 43 among women who experience IPV (ie, the currently documented increased rates of serious illness likely relate to increased risk of child death).
Both direct and indirect mechanisms are likely responsible for an elevated diarrhea and ARI risk among children based on maternal experience of IPV. Experiences of trauma and anxiety are more common among children exposed to violence against a parent compared with children not exposed to such abuse, 8, 9, 11 and such responses to this violence likely compromise the immune systems of young children. 12 Moreover, children living in homes characterized by IPV are also more likely to directly experience violence themselves. 14, 44 Thus, the health of these children may be compromised not only based on emotional trauma and consequent vulnerability to illness incurred because of exposure to violence against their mother but also based on physical injury via direct abuse by their father.
A growing body of work demonstrates that IPV occurs within a context of male-partner control, which can include interference in the ability of women to meet basic health needs for themselves and their children. 14, [45] [46] [47] These factors indicate an additional likely mechanism for the currently observed effects of maternal experiences of IPV on the health of young children. For example, underimmunization of children 45 and lower rates of breastfeeding 48 based on IPV, both of which are known to compromise child health, suggest a reduced ability among abused women to attend to the health of their children.
Low birth weight and prematurity may also represent mechanisms by which IPV may increase the risk of childhood illness; both factors relate to a significantly increased likelihood of child morbidity and mortality, [49] [50] [51] and both have been shown to be associated with IPV against women. 26, 46 In addition, undernutrition of women and their young children appears to be associated with IPV: a recent study indicates that women are less able to seek food supplementation programs owing to violence from husbands, 52 qualitative research with abused South Asian women indicates that such women have limited access to food, 53 and recent quantitative data indicate that family violence is associated with malnutrition among abused women and their children. 31 Finally, the decreased childhood mortality rate 54 and increased health care utilization 55 that appear to coincide with elevated levels of autonomy among women offer insight into the present findings. Examination of limited access to food and health care, interference with parenting, and other measures of relative disempowerment within the household may partially explain the currently identified associations of IPV with child illness; such investigations should be prioritized in future efforts to clarify the mechanisms by which IPV may threaten child health. On the basis of the identification of these mechanisms, both clinic-and community-based interventions should be developed and evaluated to reduce the potential negative impact of violence against women on child health. Until such time, maternal and child health programs should screen mothers of young children for IPV as a marker for elevated risk for child illness and refer women to local services that may assist them in reducing their risk of future abuse.
The present findings should be considered in light of several limitations. Although the intent of the BDHS is to create a sample representative of all Bangladeshi adults, sampling from private dwelling places may have led to underrepresentation of the poorest and most marginalized individuals who live in public institutional settings. Furthermore, migrant and other highly mobile sectors of society are also likely to have been undersampled. Thus those under greatest stress and who experience the greatest health burden may not be adequately represented in the BDHS sample, a factor that potentially biases the present results toward the null. The crosssectional nature of the study limits the ability to draw causal inference between exposure to IPV and child morbidity outcomes. All data were self-reported; although measurement error may be introduced by the selfreported nature of the data analyzed, it is unclear to what extent such errors may differentially relate to the exposure variable of IPV or to the outcomes of recent child health, as would be required to bias the current findings. Our sample includes only women with living children aged 5 years or younger; given previous studies 5, [25] [26] [27] [28] 43 that suggest differential neonatal and infant death rates based on IPV experiences, the current study may be prone to selection bias based on the inclusion of only those mothers whose children have survived until the age of 5 years. Assessment of IPV against women was based on reports from their husbands. Men may have underestimated sexual violence, in particular, based on their likely underestimate of coerced or forced sex because limited communication regarding sex in the South Asian marital context is normative. 56 It may also be possible that men overreported IPV perpetration, possibly as a boast regarding their power over their wives. However, such overreporting has not been documented and is unlikely to be differentially related to the reports of women regarding the health of their children. The need to include only those households in which husbands and wives were currently living together may have led to the elimination of cases of severe IPV in which women have been expelled from their homes or have been abandoned by their husbands; the inability to include such cases may have further biased current findings toward the null. Finally, it was not possible to estimate the access of children to adequate nutrition via available maternal reports. Because nutritional status is clearly related to susceptibility to both ARI and diarrhea 57 and potentially also susceptibility to IPV, 31, 52, 53 future designs should strive to include such indicators.
The current findings demonstrate elevated risk for ARI and diarrhea among young Bangladeshi children based on recent IPV against their mothers, even after adjustments based on demographic and salient environmental factors, which strongly suggests that the violence of men against their wives plays a significant role in compromising child health. Given the high prevalence of IPV among Bangladeshi women 23 coupled with high rates of childhood mortality in the country primarily driven by diarrhea and ARI, 1, 4 findings of the present study underscore calls for prevention of IPV as a priority in improving maternal and child health 25 and the critical need to integrate IPV prevention and intervention efforts within the existing maternal and child health infrastructure.
